C 16 H 34 N 2 Na 2 O7S4]n, triclinic, P1 (no. 2), a = 5.3734(1) Å, b = 11.0473(2) Å,
CrysAlis PRO [1] , SHELX [2, 3] , WinGX/ORTEP [4] 
Source of material
All chemicals and solvents were used as purchased without purification. The melting point was determined using a Meltemp II digital melting point apparatus and was uncorrected. The solid-state IR spectrum was obtained on a Bruker Vertex 70v FTIR Spectrometer from 4000 to 400 cm −1 . The 1 H and 13 C{ 1 H} NMR spectra were recorded at room temperature in CDCl 3 solution on a Bruker Ascend 400 MHz NMR spectrometer with chemical shifts relative to tetramethylsilane. The dithiocarbamate ligand was prepared in situ (acetone) from the reaction of CS 2 (Merck, 0.25 mmol) with n-butylmethylamine (Merck, 0.25 mmol) and NaOH (0.02 mL; 50% w/v); CS 2 was added dropwise into the methanol solution 
Experimental details
The C-bound H atoms were geometrically placed (C-H = 0.98-0.99 Å) and refined as riding with U iso (H) = 1.2-1.5Ueq(C). The O-bound H-atoms were located in a difference Fourier map but were refined with a distance restraint O-H = 0.84 ± 0.01 Å, and with U iso (H) set to 1.5Ueq(O). A number of reflections were omitted from the final cycles of refinement owing to poor agreement; details are given in the CIF.
Comment
The title sodium salt of a hybrid dithiocarbamate ester of a carboxylic acid, isolated as a trihydrate, was investigated as a part of on-going studies of the structural chemistry of these molecules [5] and their organotin derivatives [6] .
The motivation for these studies is to ultimately investigate the biological potential of the organotin derivatives, as both organotin carboxylates [7] and organotin dithiocarbamates [8] are known to exhibit a range of pharmaceutical potential. Indeed, a very recent publication highlighted the potential anti-tumour activity of several organotin species containing these molecules [9] . The structure of the substituted tribenzyl tin complex comprising the same dithiocarbamate anion reported in this publication has also been reported in the literature [10] . The constituents comprising the asymmetric unit of the title salt hydrate are shown in the upper view of the figure (70% displacement ellipsoids) and comprise two independent sodium cations, two n-Bu(Me)NC(=S)SCH 2 CO 2 anions and three water molecules of crystallization. The pattern in C-S bond lengths, with C3-S3 [1.682(2) Å] being significantly shorter than C3-S1 [1.762(2) Å] and C2-S1 [1.804(2) Å] match those involving the S3 and S4 atoms [1.675(2), 1.776(2) and 1.802(2) Å, respectively. Further, they follow the pattern established in another dithiocarbamate ester, i.e. recently determined MeSC(=S)N(Me)Ph [11] , with equivalent values being 1.6590(18), 1.7662(17) and 1.789(2) Å. Further, the pattern in the angles about the C3 atom, with the wider angles subtended by the S2 atom [S1-C3-S2 = 122.81(13) Å and S2-C3-N1 = 124.12(17) Å cf. S1-C3-N1 = 113.06(16) Å] is consistent with the presence of a C3=S2 and C11=S4 thione bonds, as the equivalent angles about the C11 atom follow the same trends [S3-C11-S4 = 122.93(14)°, S4-C11-N2 = 124.66(18)°a nd S3-C11-N2 = 112.41(17)°]. Further, in a recently authenticated dithiocarbamate anion, − S 2 CN(CH 2 CH 2 ) 2 NPh [12] , the angles about the quaternary-carbon atom spanned a very narrow range 119.45 (8) to 120.57(10)°, consistent with significant delocalization of π-electron density over the CS 2 chromophore, clearly absent in the anions of the title compound. The above descriptors are consistent with the presence of carboxylate groups in the anions. However, the C-O bond lengths are not equivalent [C1-O1, O2 = 1.247(3) and 1.267(3) Å; C9-O3, O4 = 1.253(3) and 1.261(3) Å]. As discussed below, these variations are related to the different interactions the carboxylate-O atoms have with the sodium cations and in the supramolecular assembly. There is a significant difference in the conformations of the carboxylate ligands. While the CO 2 and CS 2 residues are close to co-planar in the O1-carboxylate anion, with the CO 2 /CS 2 dihedral angle being 4.5(5)°, these are inclined in the O3carboxylate anion with the CO 2 /CS 2 dihedral angle being 32.55(16)°. This conformational difference arises from variable twists about the O1-C1-C2-S1 [−5. The sodium cations have quite distinct donor sets and coordination geometries. The Na1 cation is coordinated by six oxygen atoms, five of which are carboxylate-O and the sixth being a water-O atom. The Na1-O bond lengths range from 2.3443(18) Å, for Na1-O3, to 2.5370(18) Å for Na1-O4 i [symmetry operation (i) 1x, 1y, 1z]. The O 6 donor set defines a distorted trigonal prismatic geometry. By contrast, the Na2 cation is coordinated within a O5S donor set defined by two carboxylate-O, three water-O and thioester-S atoms. The Na2-O bonds range from 2.3161(19) Å, for Na2-O3w, to 2.4410(18) Å, for Na2-O3 ii [(ii) −1 + x, y, z] and define a square-pyramidal geometry. The S3 atom occupies the sixth site [Na2-S3 = 3.2502(11) Å] leading to a distorted octahedral geometry. As seen in the middle view of the figure, the aforementioned connections give rise to a one-dimensional chain along the a axis with edge-shared coordination polyhedra. The inner polyhedra encompass the Na1-cations and the outer polyhedra contain the Na2-cations. Additional stability to the one-dimensional coordination polymer arises from hydrogen bonding interactions of the type water-O-H· · · O(carboxylate, water)
[O2w-H3w· · · O2 i : H3w· · · O2 i = 2.192(16) Å, O2w· · · O2 i = 3.003(2) Å with angle at H3w = 162(3)°; O2w-H4w· · · O1w iii : H4w· · · O1w iii = 2.01(2) Å, O2w· · · O1w iii = 2.845(2) Å, with angle at H4w = 172(3)°; O3w-H5w· · · O1 i : H5w· · · O1 i = 2.07(2) Å, O3w· · · O1 i = 2.879(2) Å with angle at H5w = 161(2)°and O3w-H6w· · · O2 iv : H6w· · · O2 iv = 1.93(3) Å, O3w· · · O2 iv = 2.762(2) Å with angle at H6w = 175(3)°for (iii) 1 + x, y, z and (iv) −x, 1 − y, 1 − z]. The connections between the chains along the b axis to form a supramolecular layer are of the type water-O-H· · · S(thione) and water-O-H· · · O(carboxylate) O1w-H1w· · · S2 v : H1w· · · S2 v = 2.62(2) Å, O1w· · · S2 v = 3.3952(18) Å with angle at H1w = 154(3)°and O1w-H2w· · · O2 vi : H2w· · · O2 vi = 1.872(17) Å, O1w· · · O2 vi = 2.699(2) Å with angle at H2w = 170(3)°for (v) −2 + x, 1 + y, z and (vi) −1 + x, 1 + y, z]. The layers stack along the c axis direction without directional interactions between them.
Further analysis of the molecular packing was performed using Crystal Explorer 17 [13] to calculate the Hirshfeld surfaces (including the full and delineated twodimensional fingerprint plots) for the specified asymmetric unit (see figure) , following standard procedures [14] . Reflecting, to a large extent, the hydrophobic contacts along the c axis, H· · · H contacts make the greatest contribution to the overall Hirshfeld surface, at 52.5%. The next most significant contribution to the surface contacts are S· · · H/H· · · S at 17.1% followed closely by O· · · H/H· · · H [14.6%], then Na· · · O/O· · · Na [7.7%] and C· · · H/H· · · C [3.9%] contacts. An accompanying structural report of a closely related sodium salt, Na[S 2 CN(Me)n-Bu]·H 2 O [15] , also adopts a layer structure with the layers separated by hydrophobic interactions. The percentage contribution by H· · · H contacts to the Hirshfeld surface also computes to 52.5% in this crystal [15] .
